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Abstract  
The global energy sector currently is in turmoil because of different and often conflicting drivers and 
reasons: growing energy demand from emerging economy countries, the global economic crises, climate 
change policies, peak oil phenomena, the sudden increase of shale oil and shale gas production in the 
United States, geopolitical tensions, the demise of nuclear energy and last but not least the plummeting 
costs of renewable energy technologies. Global energy scenarios from established organisations like the 
International Energy Agency (IEA), World Energy Council and the big oil firms however give 
comparable expectations about probable future energy systems. They have one thing in common: they 
will all lead to a higher global temperature increase than the 2 degrees Celsius seen as the acceptable limit 
by climate scientists and as a consequence are not environmentally sustainable. Normative scenarios from 
the IEA, but also from NGOs such as Greenpeace, that take the CO2-emissions reductions needed as a 
starting point, show that a clean energy future that fulfils expected global energy demand is technically 
and economically possible. However, except for power production from renewables, the development of 
the clean energy technologies needed is not (yet) on track. Starting from this observation the author 
develops guidelines for the development of a clean energy future which basically consists of a 
combination of an accelerated direct and indirect electrification of energy demand combined with an 
accelerated shift to power production from renewables against a background of continuing energy 
efficiency improvements, including efficient use of waste heat flows. Also the main consequences and 
challenges of this development are discussed, including the development needed of new control and 
management strategies which will need smart ICT solutions. 
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